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(54) METHOD AND DEVICE FOR CHECKING UNEVENNESS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To automatically check 
unevenness fault. 

SOLUTION: A computer 12 of an unevenness checking 
device 1 0 is provided with an A/D conversion module 1 3 
which performs A/D conversion of an image signal from 
an image pickup device 1 1 that picks up the image of a 
display screen which is a surface 2 to be checked of 
LCDOiquid crystal display) 1, an image compression 
module 14, a flattening-module 15 which flattens a curve 
that is constituted of luminance value of each pixel by a 
spline function, a noise eliminating module 16 which 
eliminates noise of a flattened curve, an emphasizing 
module 1 7 which emphasizes an unevenness fault part of 
a curve that is performed noise elimination and a fault 
deciding module 18 which sets threshold to an 
emphasized curve and decides an unevenness fault. 
Since check precision and the manufacturing yield of 
LCD can be improved and unevenness faults of various 
sizes can detected by operation processing at one time 
by automating LCD unevenness checking and ignoring human visual checking, it is possible to 
reduce check time. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]An unevenness inspection method comprising: 

A picture incorporation process of capturing an image of an inspected side. 

A pointing process of emphasizing said portion of an unevenness defect of a data row by. which 

flattening was carried out a flat chemically-modified ,[ which carries out flattening of the data 

row constituted by luminance value of said incorporation picture with a spline function ] degree, 

and a defective determination process, with which a threshold is set as said data row by which 

pointing was carried out, and an unevenness defect is judged to be. 

[Claim 2]The unevenness inspection method according to claim 1 compressing said incorporation 
picture signal. 

[Claim 3]The unevenness. inspection method according to claim 1 or 2, wherein a noise of said 
data row by which flattening was carried out is removed. 

[Claim 4]The unevenness. inspection method according to claim 3, wherein a noise of said data 
row by which flattening was earned out is removed by spatial filtering. 

[Claim 5]The unevenness inspection method according to claim 1, 2, 3, or 4, wherein said data 
row by which flattening was carried out is emphasized by an exponential function. 
[Claim 6]Unevenness test equipment comprising: - 

A picture incorporation module which captures an image of an inspected side. 
A flattening module which carries out flattening .of the data row, constituted, by Jumjnance value 
of said incorporation picture with a spline function, a pointing module which emphasizes said 
unevenness defective part of a data row by which flattening was carried out, and a defective 
judging module in which a threshold is set as said emphasized data row, and an unevenness 
defect is judged. . , , 

[Claim 7]The unevenness test equipment according.to, claim 6 provided with a graphicahdata- 

compression module which compresses said incorporation picture signal, , 

[Claim 8]The unevenness test equipment according to claim 6 or 7 provided with a noise . 

rejection module from which a noise of said data row by which, flattening .was carried out is 

removed. '• : > »■■*-,..••.. >- « v . . - 

[Claim 9]The unevenness test equipment according to claim 8 removing a noise of said data row 

by which flattening was carried out by spatial filtering. 

[Claim 10]The unevenness test equipment according to claim 6, 7, 8, or 9 emphasizing said data 
row by which flattening was carried out with an exponential function. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is the unevenness (a deep place and a light place are 
located in some places, and not uniform.) on unevenness inspection art, especially an inspected 
side, surface irregularity — being related with the art inspected with high degree of accuracy — 
for example, a liquid crystal display (liquid crystal display.) Hereafter, it is called LCD. It uses for 
detecting and inspecting the unevenness of a display screen, and is related with effective art. 
[0002] 

[Description of the Prior Art]One of the defects of the display screen (henceforth a LCD screen) 
of LCD has a defect (henceforth an unevenness defect) about unevenness. Automation of the 
inspection work about the unevenness defect of this LCD screen is very difficult for the 
following reasons. Over the whole, the luminosity of a LCD screen has the tendency bright in a 
center section for a periphery to be dark, for example rather than is uniform. On the other hand, 
the unevenness defect of a LCD screen is equivalent to change of a luminosity. For this reason, 
an unevenness defect cannot be extracted only by a luminosity comparing the deviation score of 
a luminosity all over the LCD screen which is not uniform. As a result, automation of the 
inspection work about the unevenness defect of a LCD screen becomes very difficult. Therefore, 
the actual condition is that inspection work about the unevenness defect of a LCD screen is 
carried out by the visual inspection work by human being. 

[0003] However, there are problems, such as requiring dispersion in the inspection accuracy by 
an inspector and personnel expenses, in visual inspection work by human being, then, the 
algorithm of waveform processing — the unevenness test equipment using the autocorrelation- 
function operation which is a periodic signal extraction algorithm among them is proposed. The 
picture incorporation module in which this unevenness test equipment captures the image of a 
LCD screen, It has the module which performs an autocorrelation-function operation to the data 
row constituted by the luminance value of the incorporation picture, and the defective judging 
module in which a threshold is set as the data row called for by an autocorrelation-function 
operation, and an unevenness defect is judged. In autocorrelation-function operation modules, 
the luminance value of the point (henceforth a window) of the order same number is integrated 
focusing on one point of a data row (it is equivalent to a waveform signal.), and the luminance 
value of the window group of the same number which adjoins this window group is integrated. 
Subsequently, both difference is searched for and the value of the difference is memorized as a 
value of said central point. Henceforth, while every one point of this processing is shifted, about 
a data row, it is repeated and goes. And each point constituted, respectively continues and a 
data row (it is equivalent to a waveform signal.) is reproduced by the value of a difference. In this 
reproduced data row, since change of the luminosity in the size corresponding to the number of 
windows will be emphasized, an unevenness defect can be judged by setting up a threshold 
appropriately. 

[0004] "Monthly display May item" P69-P75 of the issue of an incorporated company techno 
Times company on May 1, Heisei 8 as an example which has described the unevenness test 
equipment using the above mentioned autocorrelation-function operation, 
[0005] 

[Problem(s) to be Solved by the Invention]In the above mentioned unevenness test equipment, 
the size of the unevenness emphasized by the number of windows is decided, and since the 
number of these windows has the necessity of specifying a priori, the size of the unevenness 
which can be emphasized by one operation will be limited. Then, it is necessary to ask for the 
size of the unevenness of a three-stage by specifying the number of windows of the Onaka 
smallness and, for example, carrying out three autocorrelation-function operations. Calculation 
time will become long if such multiple times are calculated with the same operation modules. 
Since there is the necessity of constituting operation modules in parallel in order to shorten 
calculation time, operation modules will be heavy prices extremely. 

[0006]The purpose of this invention is to provide the unevenness inspection art in which 
unevenness can be inspected efficiently. 

[0007]The other purposes and the new feature will become clear from description and the 
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accompanying drawing of this specification along [ said ] this invention. 
[0008] 

[Means for Solving the Problem]It will be as follows if an outline of a typical thing is explained 
among inventions indicated in this application. 

[0009]That is, unevenness test equipment is provided with the following. 

A picture incorporation module which captures an image of an inspected side. 

A flattening module which carries out flattening of the data row constituted by luminance value 

of said incorporation picture with a spline function. 

An emphasis module which emphasizes a portion of an unevenness defect of said data row by 
which flattening was carried out. 

A defective judging module in which a threshold is set as said emphasized data row, and an 
unevenness defect is judged. 

[001 0]A picture captured with a picture incorporation module has a data row of a luminance 
value constituted in the means. In a flattening module, a data row by which flattening was carried 
out with a spline function based on a data row of a luminance value is called for. An unevenness 
defective part is emphasized among data rows by which flattening was carried out in an 
emphasis module. In a defective judging module, a threshold is set as a data row which had a 
portion of an unevenness defect emphasized, and an unevenness defect is judged. 
[0011] 

[Embodiment of the Invention] Drawing 1 is a mimetic diagram showing the unevenness test 
equipment which is one embodiment of this invention. Drawing 2 is process drawing showing an 
unevenness inspection method similarly. It is an explanatory view for explaining the operation 
after drawing 3 . 

[0012]In this embodiment, the unevenness test equipment concerning this invention is 
constituted as the unevenness test equipment 10 which inspects the unevenness defect of the 
LCD screen which is an inspected side. The display screen 2 for projecting a desired picture is 
formed in the 1st principal surface of LCD1 which is an inspected thing by control of the liquid 
crystal, and the unevenness of the luminosity of this display screen 2 becomes a subject of 
examination of the unevenness test equipment 10. In this embodiment, the display screen 
(henceforth an inspected side) 2 of LCD1 is formed in the rectangle, and the length of the 
horizontal scanning line direction (henceforth the direction of H) H is longer than the length of 
the direction B of a vertical scanning line (henceforth the direction of B). 

[0013]The unevenness test equipment 10 is provided with the imaging device 1 1 for capturing 
the image of the inspected side 2. The imaging device 1 1 comprises a CCD (charge coupled 
device) camera etc., and it is arranged so that the inspected side 2 may be picturized from a 
transverse plane. The personal computer (henceforth a computer) 12 is connected to the 
outgoing end of the imaging device 11. The computer 12 is provided with the A/D conversion 
module 13, the graphical-data-compression module 14, the flattening module 15, the noise 
rejection module 16, the pointing module 17, the defective judging module 18, and the output 
module 1 9, These modules are constituted so that the operation mentioned later may be 
performed (programming). Input devices (not shown), such as the output equipment 20 and 
keyboards, such as a monitor and a printer, and a mouse, are connected to the computer 12. 
[001 4] Hereafter, the unevenness inspection method which is one embodiment of this invention 
by the unevenness test equipment 10 concerning said composition is explained along with 
process drawing shown in drawing 2 . 

[0015]The inspected side 2 of LCD1 which is an inspected thing is driven when enforcing the 
unevenness inspection method concerning this embodiment with the luminosity and contrast 
which were specified beforehand. In this state, the inspected side 2 is picturized from a 
transverse plane by the imaging device 11 of the unevenness test equipment 10. The imaging 
device 11 inputs the picture signal of the picturized inspected side 2 into the computer 12. That 
is, the picture of the inspected side 2 is downloaded to the computer 12. 

[0016]Then, in the A/D conversion process 22, the A/D conversion of the incorporation picture 
is carried out with the A/D conversion module 13 of the computer 12 as shown in drawing 2 . 
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That is, the A/D conversion module 1 3 changes the analog picture signal from the imaging device 
1 1 into the digital signal of the luminance value of for example, 256 gradation. 
[0017]The graphical-data-compression module 14 of the computer 12 carries out the graphical- 
data-compression process 23 shown in drawing 2 . For example, the graphical-data-compression 
process 23 is performed by thinning out a signal in every 1 pixel (pixel). 

[0018]Here, the relation with the three dimensional graph (b) of a picture element position and a 
luminance value is indicated to be an incorporation picture (a) of an inspected side, drawing 3 
shows the case of an excellent article and, as for drawing 3 (a), and (b) and drawing 4 (a) and (b), 
drawing 4 shows the case of inferior goods, respectively. That is, drawing 3 (a) shows the 
incorporation picture (henceforth an excellent article picture) 30 of the excellent article 
inspected side, and drawing 4 (a) shows the incorporation picture (henceforth an inferior-goods 
picture) 40 of the inferior-goods inspected side. Drawing 3 (b) shows the three dimensional graph 
(henceforth an excellent article picture curved surface) 31 of the picture element position and 
the luminance value of the excellent article picture 30, and drawing 4 (b) shows the three 
dimensional graph (henceforth an inferior-goods picture curved surface) 41 of the picture 
element position and the luminance value of the inferior-goods picture 40. In drawing 3 (b) and 
drawing 4 (b), it incorporates into the X-axis of a three-dimensional-coordinates axis, and the 
picture element position of the direction of H of a picture is taken, it incorporates into a Y-axis, 
the picture element position of the direction of Y of a picture is taken, and the luminance value 
is taken at the Z-axis. The luminance value is shown by 256 gradation and there is no unit. In the 
example of the inferior-goods picture curved surface 41 shown in drawing 4 (b), a field including 
a coordinates position (H 34 , B 22 ) has the unevenness defect S. 

[0019]By the way, it mentioned above that an unevenness defect could not be extracted only by 
a luminosity comparing the deviation score of a luminosity all over the LCD screen which is not 
uniform. It is as follows when this is explained about drawing 3 and drawing 4 . On the whole in 
the excellent article picture 30 shown in drawing 3 (a), the right-hand side end is dark. On the 
other hand, on the whole in the inferior-goods picture 40 shown in drawing 4 (a), the luminosity 
(luminosity) is uniform. Therefore, if excellent article inferior goods are judged only by 
comparison of the deviation score of a luminosity, drawing 3 (a) will be used as inferior goods, 
and the erroneous decision of drawing 4 (a) will be carried out to an excellent article. 
[0020] However, on the excellent article picture curved surface 31 shown in drawing 3 (b), 
although the value of the maximum difference of a luminance value is large, since it is changing 
continuously (what is called an inclination target) over the whole, according to visual observation 
of human being, it is judged with there being no unevenness defect. On the other hand, on the 
inferior-goods picture curved surface 41 shown in drawing 4 (b), although the value of the 
maximum difference of a luminance value is small, according to visual observation of human being 
in a variable field place, a luminance value is locally judged as the unevenness defect S. 
C0021] Drawing 5 is the data row (curve) which showed the relation between the picture element 
position of the direction of H, and a luminance value, and (a) shows the case where (b) is judged 
in the case where it is judged with an excellent article to be inferior goods, respectively. In 
drawing 5 , luminosity is taken by the vertical axis and the coordinates of the pixel of the 
direction of H are taken by the horizontal axis. That is, the curve of drawing 5 is equivalent to 
the data row constituted by the luminance value of each pixel of the direction of H of an 
incorporation picture. In the excellent article curve 32 shown in drawing 5 (a), although value D 1 

of the maximum difference of a luminance value is large, it is changing continuously over the 
whole. On the other hand, in the inferior-goods curve 42 shown in drawing 5 (b), value D 2 of the 

maximum difference of a luminance value is smaller than value D 1 of the maximum difference of 

the excellent article curve 32. In the inferior-goods curve 42, value D 3 of the difference of the 

luminance value of the field containing coordinate value H 34 which is judged to be the 

unevenness defect S according to visual observation of human being is smaller than value D 2 of 

maximum difference. 
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[0022]if it assumes that the threshold was temporarily set as value D 2 of the maximum 

difference in the inferior-goods curve 42 in order for the value of the difference of a luminance 
value to extract an unevenness defect now — D.|>D2 — since it comes out, it is judged with the 

excellent article curve 32 of drawing 5 (a) not having an unevenness defect. However, since it is 
D 2 >D 3 , the unevenness defect S of drawing 5 (b) will be overlooked. Then, in the related curve 

(data row) of a luminance value and a pixel row, it is necessary to remove a continuous change 
of a luminance value and to leave change of the local luminance value of the unevenness defect 



[0023]Then, in this embodiment, flattening processing is carried out to the related curve of a 
luminance value and a pixel row in degree [ flat chemically-modified ] 24 shown in drawing 2 . 
Namely, the expression 1 shown below is used for the flattening module 15 of the computer 12, 
and it carries it out as flattening processing is shown in drawing 6 to the related curve of a 
luminance value and a pixel row. It will be virtually created as the three dimensional graph 
(henceforth a flattening curved surface) 47 which carried out flattening of the inferior-goods 
picture curved surface 41 shown in drawing 4 (b) by this flattening processing, for example is 
shown in drawing 7 . 



[0025]The expression 1 is a valuation function of a flattening spline function, and calculates here 
smoothing curve f(X) which makes sigma the minimum. Among the expression 1 , xi is a 
coordinate value of the X-axis of a station, is X coordinate value of each station 43 of drawing 6 
(a), and is equivalent to a picture element position here, yi is a coordinate value of the Y-axis of 
a station, is a Y coordinate value of each station 43 of drawing 6 (a), and is equivalent to a 
luminance value here. Although Wi is dignity and it could set up for every value of a station, all 
were set as "1.0" here, g can follow a station correctly as it is a smoothing parameter and g is 
smallness, and a smooth curve with little vibration is obtained as g is size. Here, g was set as 
"50.0." The latter part of the right-hand side of the expression 1 is an integral value of the range 
divided in the arbitrary sections. Therefore, the range of a-b is the divided range. 
[0026]A spline curve (spline curve) is a curve by which a definition is carried out as a meeting 
for a curve connected so that conditions of specific continuity might be fulfilled. Between nodes 
which one polynomial was given between nodes and are different from a spline function, one 
polynomial corresponds, respectively, and in a node which is a knot of a polynomial and a 
polynomial, it is a smooth piecewise polynomial function and value-of-a-function f(X) of the 
smoothing curve 44 shown in drawing 6 (b) is calculated by using divided differences of the 
following (2M-1) natural spline curve here. 

[0027] Drawing 6 (a) shows the station 43 of the inferior-goods curve 42 shown in drawing 5 (b). 
and drawing 6 (b) shows the smoothing curve 44 for which it asked with the expression 1 based 
on the station 43. Drawing 6 (c) shows the flattening curve 46 which took the deviation score 45 
with the smoothing curve 44 of each station 43 every station 43, and was made into a graph. 
According to this flattening curve 46, in the inferior-goods curve 42 which is a related curve of a 
luminance value and a pixel row, it is understood that a continuous change of a luminance value 
was removed and a local change of the unevenness defect S was left behind. 
[0028]By performing this flattening processing, respectively about all the inferior-goods curves 
42 in the inferior-goods picture curved surface 41 shown in drawing 4 (b). the flattening curved 
surface 47 shown in drawing 7 will be created virtually. 

[0029]Since it is mixed in the flattening curved surface 47 by which flattening was carried out as 
mentioned above as the noise 48 is shown in drawing 7 , it is difficult to recognize the 
unevenness defect S automatically the way things stand. 




[0024] 

[Equation 1] 
N-l 
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[0030]Then, in this embodiment, noise rejection processing is carried out in the noise rejection 

process 25 shown in drawing 2 t o the flattening curved surface 47 which the noise 48 mixed. 

That is, the expression 2 shown below is used for the noise rejection module 16 of the computer 

12, and it carries out spatial filtering (space filtering). The smoothing curved surface 49 which 

removed the noise 48 of the flattening curved surface 47 shown in drawing 7 by this spatial 

filtering, for example will be virtually created as shown in drawing 8 . 

[0031] 

[Equation 2] 

i+w j+w 

S(ij)=2 1fp,<$Xh$-p,j-q> 

p=i-w q=j-w 

[0032]Spatial filtering means the art of acquiring the picture which applied a certain filter 
function to the inputted image, and was improved in picture space or a spatial frequency domain. 
In digital processing, filtering of picture space is performed by local product sum operation 
(convolution), and the operator (operator) of the matrix of nxn collapses it and it is generally 
used as a function. As for an inputted image and g, the outputted image after spatial filtering and 
h of f are filter functions among the expression 2. Here, the matrix arithmetic child of "3x3" of 
the next table 1 is used as filter function h. The smoothing curved surface 49 shown in drawing 8 
is an example when smoothing is used as a operator among the next table 1. 
[0033] 
[Table 1] 
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[0034]Even if it is the smoothing curved surface 49 by which noise rejection was carried out as 
mentioned above, since the unevenness defect S is buried into change of the smoothing curved 
surface 49, it is difficult to recognize the unevenness defect S automatically the way things 
stand. 

[0035]Then, in this embodiment, pointing processing is carried out to the smoothing curved 
surface 49 in the pointing process 26 shown in drawing 2 . That is, the pointing module 1 7 of the 
computer 12 uses the expression 3 shown below, and carries out pointing processing. It will be 
virtually created as the pointing curved surface 50 where the portion of the unevenness defect S 
of the smoothing curved surface 49 shown in drawing 8 was emphasized by this pointing 
processing, for example is shown in drawing 9 (a). 

[0036]Expression 3 y=a x [0037]The expression 3 is an exponential function, and there is the 
feature that the rate of increase of y becomes large as the value of x becomes large at the time 
of a> 1. In order to use the feature of this exponential function, the next processing is performed 
in this embodiment. 

[0038]For example, the average value 52 about the deviation score data of the smoothed 
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smoothing curve 51 is calculated as shown in drawing 9 (b). The deviation score 53 with the 
average value 52 of each station xi is calculated, respectively. The deviation score 53 of each 
called-for station xi is substituted for the value of x of the expression 3. Here, in the expression 
3, it was shown clearly by the simulation by a computer that "1.65" carries out pointing of the 
unevenness defect S as a that it was an optimum value. 

[0039]The data about the pointing curved surface 50 searched for as mentioned above is sent to 
the defective judging module 18. The defective judging module 18 compares with the data about 
the pointing curved surface 50 the threshold set up beforehand. It judges with there being an 
unevenness defect, when the defective judging module 18 has a portion exceeding a threshold, 
and when all the data is below a threshold, there is no unevenness defect and it judges with it 
being an excellent article. 

[0040]In this embodiment, since the unevenness defect S is extremely emphasized on the 
pointing curved surface 50, even if it sets up the threshold for an unevenness defective judging 
greatly like the threshold 54 shown in drawing 9 (a), the unevenness defect S is not overlooked. 
It is certainly avoidable by on the other hand setting up the big threshold 54 to carry out the 
erroneous decision of the change of a noise or continuous luminosity to it being an unevenness 
defect. 

[0041 ]The decision result of the defective determination process 27 by the defective judging 
module 18 is sent to the output module 19 which carries out the decision result output process 
28 shown in drawing 2 . The output equipment 20, such as a monitor and a printer, is made to 
correspond to each LCD1 which is an inspected thing, and the output module 19 displays a 
decision result on it. For example, when an unevenness defect is judged to be owner **, the 
picture acquired with the application of the threshold 54 on the pointing curved surface 50 of 
drawing 9 (a) is displayed on the output equipment 20, such as a monitor and a printer. By this 
display, the worker can recognize what size of an unevenness defect is in which position in the 
inspected side of LCD judged to be inferior goods. 
[0042]According to said embodiment, the following effect is acquired. 

(1) By carrying out flattening of the incorporation image data of the inspected side of LCD with a 
spline function, Since a continuous change of the luminance value which is not judged by human 
being's visual inspection to be an unevenness defect can be removed and it can leave change of 
the local luminance value of an unevenness defect, the unevenness inspection to the inspected 
side of LCD is automatable. 

[0043](2) The manufacturing yield of LCD can be raised, reducing a manufacturing cost, since 
dispersion and the artificial mistake of inspection accuracy can be eliminated and personnel 
expenses can be reduced by omitting human being's visual inspection. 

[0044](3) Since the unevenness defect of all sizes can be once detected and inspected by data 
processing, inspection time can be shortened. 

[0045](4) Although it corresponds to the size of unevenness like the unevenness test equipment 
using an autocorrelation-function operation, since it is not necessary to repeat data processing 
of the same kind repeatedly, while being able to shorten inspection time compared with the 
unevenness test equipment concerned, The cost of unevenness test equipment can be reduced 
by mitigation of a throughput. 

[0046](5) Since change of a global luminosity is removable by carrying out flattening of the 
incorporation image data of the inspected side of LCD with a spline function, inspection 
accuracy can be raised, without receiving the influence of outside environments, such as 
dispersion in lighting, and change, on an inspected side. 

[0047](6) Since the portion of an unevenness defect can be emphasized by performing pointing 
processing after flattening, a threshold can be set up greatly and defective decision precision 
can be raised further. 

[0048](7) Since data'processing is mitigable by compressing an incorporation picture, inspection 
time can be shortened further. 

[0049](8) Since the influence of a noise is avoidable by carrying out noise rejection after 
flattening, inspection accuracy can be raised further. 

[0050]Although the invention made by this invention person above was concretely explained 
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based on the embodiment, it cannot be overemphasized that it can change variously in the range 
which this invention is not limited to said embodiment and does not deviate from the gist. 
[0051]For example, a pointing process may not be restricted for carrying out using an 
exponential function, but may be carried out to the expression 2, using Laplacian of Table 1 as a 
operator. 

[0052]A graphical-data-compression process may not be restricted for carrying out by the 
means which thins out a signal alternately, but may be carried out by other compression means, 
and may be skipped. 

[0053]A noise rejection process may not be restricted to the operator of the expression 2 using 
smoothing, but other operators may be used for it, and noise rejection means other than spatial 
filtering may be used for it. A noise rejection process may be skipped. 

[0054]As an imaging device, it cannot restrict using an area sensor but a line sensor, an image 
pick-up tube, etc. can be used. 

[0055]Although the above explanation explained the case where the invention mainly made by 
this invention person was applied to the unevenness inspection art of LCD which is a field of the 
invention used as the background, It is applicable to unevenness inspection technical [ at large 
one, such as not the thing limited to it but the screen of CRT or a plasma display, a shadow 
mask, a screen, a sensitive film or a polarization film, a printed-circuit board, and also plating 
unevenness, paint unevenness, ]. 
[0056] 

[Effect of the Invention]It will be as follows if the effect acquired by the typical thing among the 
inventions indicated in this application is explained briefly. 

[0057]By carrying out flattening of the incorporation image data of an inspected side with a 
spline function, Since a continuous change of the luminance value which is not judged by human 
beings visual inspection to be an unevenness defect can be removed and it can leave change of 
the local luminance value of an unevenness defect, the unevenness inspection to an inspected 
side is automatable. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a mimetic diagram showing the unevenness test equipment which is one 
embodiment of this invention. 

[Drawing 2l lt is process drawing showing an unevenness inspection method similarly. 
[Drawing 3] (a) is a screen figure of the incorporation picture of an excellent article inspected 
side, and (b) is the three dimensional graph of its picture element position and luminance value. 
[Drawing 41 (a) is a screen figure of the incorporation picture of an inferior-goods inspected side, 
and (b) is the three dimensional graph of its picture element position and luminance value. 
[Drawing 5l lt is the graph which showed the relation between a picture element position and a 
luminance value, and (a) shows the case where (b) is judged in the case where it is judged with 
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an excellent article to be inferior goods, respectively. 

["Drawing 6] It is a diagram for explaining a flat chemically-modified degree, and (a) shows the 
station of the inferior-goods curve shown in drawing 5 (b), (b) shows the smoothing curve for 
which it asked based on the station, and (c) shows the flattening curve which took deviation 
score with the smoothing curve of each station every station 43. 

[Drawing 7] It is the three dimensional graph which shows the flattening curved surface acquired 
by the flat chemically-modified degree. 

[Drawing 8] It is the three dimensional graph which shows the smoothing curved surface acquired 
by a noise rejection process. 

[Drawing 9] (a) is a graph for the three dimensional graph which shows the pointing curved 
surface acquired by a pointing process, and (b) to explain pointing processing. 
[Description of Notations] 

1 [ — Unevenness test equipment, ] — LCD (inspected thing), 2 — An inspected side, S — An 
unevenness defect, 10 11 — An imaging device, 12 — A computer, 13 — A/D conversion 
module, 14 — A graphical-data-compression module, 15 — A flattening module, 16 — Noise 
rejection module, 17 — A pointing module, 18 — A defective judging module, 19 — Output 
module, 20 [ — Graphical-data-compression process, ] — Output equipment, 21 — A picture 
incorporation process, 22 — An A/D conversion process, 23 24 [ — Defective determination 
process, ] — A flat chemically-modified degree, 25 — A noise rejection process, 26 — A 
pointing process, 27 28 — A decision result output process, 30 — The incorporation picture of 
an excellent article inspected side (excellent article picture), 31 — An excellent article picture 
curved surface, 32 — An excellent article curve, 40 — The incorporation picture of an inferior- 
goods inspected side (inferior-goods picture), 41 [ — A smoothing curve, 45 / — Deviation 
score, 46 / — A flattening curve, 47 / — A flattening curved surface, 48 / — A noise, 49 / — A 
smoothing curved surface, 50 / — A pointing curved surface, 51 / — A smoothing curve, 52 / - 
- Average value, 53 / — Deviation score, 54 / — Threshold. ] — An inferior-goods picture 
curved surface, 42 — An inferior-goods curve, 43 — A station, 44 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 




[Drawing 5] 



•JP-A-H 11-66311 



13/15 




JP-A-H1 1-66311 



14/15 



I07J 




[Drawing 8] 
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ioT^iffl^^d^^^Sih-rSW^l. 2. 3 4 

»cotr£8EiE§£e. 

1 0 3 flffiTfflftSfifc-^-^WfcJHRBBft 
[00 0 1] 

—mX'^Zb. surface irregularity. ) SrJSftJgT* 

tJart-^SfStcwu «itr. «HH r -fxrn Oiqu 

id crystal display. iiTr\ LCDtV^. ) <7)^ikm 
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[fi!*Oftffi3 LCDO^iffi (£Tr\ LCDifflt 
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S>£. flfcfr, LCDMffi<0tf^^Pfi(iHj§§(7)^-fkfcffi 
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[00033 U&»U ASfc «k -5. B««BiEf^ltC««aE 
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TV^5Fi^s P69—P7 5. 
[00053 
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lt i sfirarascsis:*: 3 nwijrr 4 -i t tc i o . 
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[ooo7] *&W(7>mi%i>mz*<7)iti<nsw>bmM 

[00 08] 

T'$>4. 

[0009] -rzh-h. t}t>&mw&. wmmcom 

r - * ?d<7>tf ^PfiOg&fl- £3$ 4 >-* a - 
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tifrT-9W\<n 3 ^tr 4>:XI^8-#3$ifi$*i4 . 
[00 11] 
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3yti-n 2^1&^ffi20®^lX 
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m%^fznjmtz&*ti-?ti-^<7&m&tfttm lx , 

#^fc^3S^fc^^gT-$)5fi5^T-{i»^>^ 
^E^-W^-Jl^reStT'?) 0. i^Tti. ( 2 M - 1 ) <x 
«giX75>( ^ft^WHir^^fflv^4ifcfcJ:-,T. 
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[0 0 38] 09itf. H9 (b) iZ5jkZtiX\,^h£5 

iz. w-mfczixte¥mitmwL5 i<ommm : T-?iz^ 

X<r>^im5 2tf1£#>htlh. #f!£b£x i C7)^%ffl5 

SMjAx i cmmmB 3^\ R3S3tf>xtf>flKcftA3*t 
2,. ££T\ »*3fc:tJV^T. ahLtfi ri. 65 j 
tf ^>XPllS SrMIMWS tf>(c*HMT* Sit 

[0039] I21Jl<D i d t UT*«>4><lfelft»(fcftffi 5 



(6) 



#W1 1-663 1 1 
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C0040] zmwBmiz&^xiz. &mimm 5 oiz 
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5 4cr>£oizjzz<m%.vxh. tst>xmszMM-tz 
ktt&v. mm. *£%mm5 4*mg.-r&zkiz£ 
;jx*?m%m:m%<v^k£ts^xMX'$>&b. 
wmfc-i-&<?)$:iimiz\Bimt& z btfx* a „ 
[oo4i] xmm.^^.-)vi sizx&xmiiizi. 
niKvmymmte. m2i / z^nxi^m^m^ia^ 

£«^*£*£S^»C&&#LCD 1 izttj&z-zxm; 
MUX. tshXmt^*)km^tLfz^>^z 

a. 19 (a) comnt&m5oi l zmm5 4t:mmLx 

tjkZixZ. ZcomaklzX*). Wntfl^il^LCD 
OWm&Mz&lf h k' (D&Wlz k'commttZ § <ots h 

[0042] mvmmmiz xtar&^vmt'&^ti 
4 ymmzx oTWftti. £ t \,z x *) , Am^Bim 

&lzX r>TO6*ttfc«£3ftfcv*«*tt«0ii^fc5E 

&*&m<tthc\tifix'%z>. 
[0043] (2) xmcvBmm&zm^&ztiz 

ttz. Afmzim-t&zktfX'Z&tzfr. m 

ttfX'ZZ. 

[0044] (3) -mcommmizx^x -b^h 

*b. m&ffflzmm-2>zttfX'Zz>. 
[0 04 5] (4) ss®M%mmnzmmLtztsL> 
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[0049] (8) s ?immz;4xmk-thzk\,z 
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[0050] &±*&wmizx ->x%ztitz?w&mfa 
BmizmrstBtftwizmtyLtzw. ^mzmmm& 
mizmfcztiz>i>cr>x'ii.%<. *<7>m i gt:mMi.%^m 
mxn*&m*imx'$>&c\kiz\,^ikx{>%:^. 
[0051] Mti£. wmtrmiz. f£§mw:zmiL 

%P^k LTffiffiLTHSSLTt X^\ 

[0052] mmsmjimiz. tra^K 
^mzx^xmm-z>izmt>-r. mcosm^mzx^x 
mmvxhx^L. mrnLxtx^. 

[0053] J A XmiTMiZ. W^,2cr>m%^zXM, 

-fyrzmm-thizwttzir. ttx?)m»?zm.mLxi> 

X^L. ^? 4)V?>)y7Xm<nJ4Xmtt , m:fe 
[00 54] ««5iat LTte, X'JT^yfSffflf 
[0055] ULh«OBiHJ-C'{i:±i: LT*^^^ j; oT 

Kztitzftwz^igMk totz* mttmx-hh lcd 
otf h^mmttzmm Ltz^iz^xwR LtztK z 

tllzmfcZtl&hCDX'iZKK. CRW5X7'f^ 

* v*tsh*?mits^mntshmmm±mzmmi-% 

[00 56] 

*miz&^xm^$ti&micr>dibiwk 
ttZhcoizx^x&^tizM&immzmwTiitf. & 
vm^x-hz. 

[0057] mj^w<vmi : *-wm7 : -?&xT7-( y 
mmzx^x^mt-t&zkizxK). Amosm&iz 
x->xtst>%Mkmfc2ti*\, mmmcomtft%mtz 

ktfxzhtzfr. mk&wizm-&tst>&&£&mtt 

imi ] *ftw<^&tmmx$)&tjL>&&gm$:9f;-? 
mmx-hz. 

CH2] miKts^m&xmz^-tTmmx-hh. 

[03 ] ( a ) Ji^,P n S1^EfficomABfi|c7)BffillT' 



(7) 



ftm^ 11-66311 



Tfo*). ( b ) {i-e^Mfgfia ■ SfjgfgcOH&Tt^ 7 7 

0, (a) ti&.Pni:Wg;**t.i>i§££. (b)«3PSift 

[06 ] ^FfflftlSiKWTftfeftWttHT&O, 
(a)(i@5 (b) fc^S^^aft^tfOSai^^ 

u ( b ) littmm&tm^x-stfttcVftimwLZ 

[08] y Xiiigi: «t oT#tti4f il«ffl& 

[09 ] ( a ) i&smftjMizx -?xnt>ti&%mtt.m 



1-LCD . 2-««aEiii. S-ttt>X 

K. 1 0-tr4>«aSBHI. 11-itflSlg. 12-oy 
fcf*-:J\ 1 3-A/D^ft^i/jL-;K 14— B«E 
HN^jL-Zk 1 5- ^Jfl-ftt^A— ;k 1 

2 l-HflUDG&AXS. 2 2-A/D^mXS. 2 
3--Si«BE«Ig. 2 4-¥*HtEBL 2 5-y-f^CIH 
*Ig, 2 6-BfflHfcie* 2 7---XPg$ij^x^. 2 8 
-¥!BaS»ffi*XS. 3 0-^ n D n fe^3EfficolX3a^H« 
(Sp Q aBfil) . 3 1-&fiSftA!B. 3 
4 0-^ll&&8^OJR&*ffii$ (^SM) s 4 
l-^p a n M«a®. 4 2-^JMMML 4 3-II 
j£u 4 5HIIHL 4 6-^a-fbft 

*§L 4 7-WfbM, 4 8->MX 4 9-Wfb& 

ffi. 5 0--5MMa&iiL 5 1-TitflaWL 52-w 

ffi. 5 3-MHffi, 5 4 •••■Ml. 




(8) 



mm^- n-663 




(9) 



11-66311 




